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T. Shfmizu 

Concerning hygroscopic film wrapping material 'Toyal Dry" 
AlUiouBh the barrier capability of moisture proof packages has Improved every yea r, 
It b atill not powerful enoi^h against highly hygroscopic contents or fn uses where re- 
riuf rements for quality maintenance are more stringent. Conventionally, these contents 
and uses have been dealt with by including such desiccating agents as silica gel, zeolite 
and quick lime in packages. These agents, however* If they were to open for some rea- 
son, WQuld cause accidents, either because they would be eaten by mistake or because 
contents would deteriorate as a result of mixing. Also, the need for desiccating agents 
and the process of putting them into packages have been major factors in higher costs. 

Toyal Dry is a functional wrapping material which has been developed with Ihe aim 
of solying this problem by giving hygroscopic characteristics to the moisture-proof 
package llsd f. as well as reinforcing the packagers high -barrier capability. 
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[0 0 2 81 @7, @8XU^09^^7P'ri^m«*e>^<5** 
(A) . (B) RXJ^ (C) tf5^iV<0S^iiv *«^iari 20 

[0 0 2 91 iffiUfcctaiC. «9aiSn5« 

iBl^U^^C:^*5i5d»<5. tfc. ±m(o (A) . 
<B) . (c) <nm'^<r>Xo\z. ^St^^^i^<^J>^(Di^ 

(A) |£«S3K!l3:^V>';cfe^^)li^^:t<0 30 

±m<0 (B) ©iaiC. m^t'lX-^^/VT^J^i; V 

*-^(£w^oT\ (A) cr>4>i?>ii, (B) (r>t>ir>xr>^m^ 

ga5>s<^oTv^6o (B) (73<>(7)fi, m^&Aytmm 

<;)i@ii»^fctr)-x?*5<OT\ ±fe<z)J:7Jw, (a) <ot><^t^ 
lt'<¥«M[tt^<>5P'5«N (c> <f>%yinin^o\^^ 
(A) ^^^^:mfli^c^$^?ii^rc^^^T'fcoT*>. ®m 

[00 3 11 ctDJ:9«w, «ES^T^^^^v'^7i.i:^BI<Dm 40 
[0 0 3 2] %W9\^ 

^i6fiy3jz*>v^x^ffiufc(a4iS2f?yxf^V'>'i oom 

5 OSSaS^r^-. ^^^1 IC^'V^T^HLfc^gmfai^ 

/vT^^y V'- h^m-^f^^l OOSSasirHJfeWlir^BV^ 
Xfi!raLJtli*E£iSl^^^^->'l>^l O0mSi:A»6P« 50 
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(0KmilXgi^^»PS-2OE2VS 
E) $:ffiVvT5 0 0tnl^aO£2:n^S(?>^^ (lES 
9. 2 mm, 1 mm) roft^^-«S^1^$3 U C«0 

2 5rk:^V^XI£Q?&«l^1tf)^|fl^re^Cj3lt6»i^S«>» 

^tfc« fi^}XimtL^\z, ifctM-»«g»Jc:ov>xt^ 
[0 033] m\^n^hWiht^^b\^. ^cse^icoi/^ 

;^^*-t>F4 1 1-1. ^^0. 921g/'cTn') 
1 0 omS^SirTfTlSo^Km^^^tiJSlSl^^^+i^ 

(¥*9«i^S6 0/iDi. tt^Sao. 3 — 3. 3m 
' /g) 5 0mfiaii:«:I^J6Wll-JSl^X{MLfclStt 
l¥m^«tX-?g|^ Lfc^. 7}; y h * y f * LX-<Ur^ f 
i-f^b. ^h\z. T3^'<?feicj;t?^^0. 5mro(^-> 

(5 OmmX 5 0 mmXD. 5mm) ^^$?Lfc* 

g4pm, It^SISa, 1-1. 6m* /g) §r^fll U 
fc£l^ti±fE2:l3i:J:9fctXv ]?^F0. 5inmO'>- 

^riai 1 

[00 34 1 Si ico^m?i*e>5^<b;5^<^i;aK:. 

^^S;>^#< 3 0 *tm^:ix/cfr#^rff|geiEife^:^^^>' 
»>A«rfflV>X<^«U7t'>- h<o^^. ^#<D3F*&ta[^S 
< 3 O ;i mJBlT<0*«ggx^«-r2^<m-5'^*i^ 
!>A«r^v>xff»Ufct<- MrH:-«X«®jiS^Sv\ 

^10 0^) ^-fSl^u hjciov^x 
<o:^^^4r01 2 i: LX. *^i:t&#Orff^&->- htoVN 

xioi^^iEii 3 h Lx^^ufco El 2 o;*:|ge^S'>- 
h<o»^t:^i!a1a«^n^it-<«ffii5^fliUx^^<tv^ 

if^rm^^fis ^j&iaogc^i*, jik 
[0036] nmm 



9 

SA%fd^si^?^@ro [5 OmmXS 0nimX20 

mm (m^) ] «>^$r#3to ^<^^i^JCO^. 

[0 0 3 7] 01 4A*?>K<bA»oi9i::. ±£<D3^f&r 

10038] |lfe^F«7 

$0. 5mDi (5 OmiaX 5 OmraX 0. 5mm) 
l-yi OQmAMt^SI§Jatr^:^^>^^S:^^ (MgS 

Sriai SiCJikl^tu 30 

[00 391 Oil 5<^^:^d-e>, immtDmn-^^^'y 

I0 0 4 0J fiSS&-^^^-'>'^^A«^i;9lc:, ^(oB^m^ 
immtfl^Zb\zXr>XWLmLXy*^<h(7y\t. J^^OtK 

[004 11 ^«5^T'ffiV^^«*a^^^^4^ 
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[0 0 4 2] «:K^<ofiie^>/t->!>A5*^^ii^Jli 

A, ^^om^^^^^m\.xbt\.xh. m 

[004 3] 

[0 0 4 4] 1) *^Lfc$^, mm<r>^%(r>^^ir- 
[0 0 4 51 2 J ^'St\.1tfm^. L;>> 

<. 

[004 7) 4) ^i^ffi^^dSgr^^lf Jf-r^, 

[0 0 4 81 5) ^ig^ttmiX:f>5^aX% «^n/cX||^ 

[0 0 4 9] 6) ^5tti. ^SB&JtfiSr^afi^a. 

1 0 0 5 01 7 ) ^m^t uT'4^i^$|§ia^5^ittJ^5 
t&^x^i^m^H^M^iLx^m^^t^dLJs^^itmz.^ 

MfiK«b&0fifcJga°fltt. -fk^tfp. ififfi, 

mzTv- vvmt<nwm,f&^:imirX7r^'r^im. 

103] '^^m(0%mi2X'^hML^(n'y- Y^ff> 
(051 :*«9^»^i6fifiJ3T-^P>ixfcA I h7^^. 



(7) 



(@8l a5«C^-f7>fA'Aj:i3ff«Lfc3t:55igB°o<o^ 

So 

r@4) 



10 
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•>< OA St 
odymium sulfate 
at] (NB4)tS0*' 

a sulfate i^Xali- 
:sSO*.Pr5(S04>,= 

['^bracLoe 

(CasH^NiOi^aSOi 

i t u c m b n 

imsulfat] [1] 
tutcmium(ni) sul- 
atl Pu3<S0*)i. 

0.1M sm 

l^i<» SOvol») 
». t4* ^ 5 

^) [^plutoaium 
ft(I/)-3Ulfat] 



[3] 5*-4^ *>ri«tfi}:7*>n. I. A, l^^&fiCit 
-f Ar\ js. ^ A Plutonium oxysulfate. basic 
pliitonium sulfate ^Ptutojiiumoxysulfat] 

PutOCSO*)^ A^ife(?) fij^ 0.4M BR® 
:^ A. 0.07M BRK. /^/-yi.23vol 

f^eit«. ttffiJU 33» > ^ ^ --/w-TJa 131, 

y 5$A/-^U y OA ^Sl {^^beryl- 

liutn sulfate •^Berymurasulfat] BeSO^ 
=105.08. iS*ai:BI*ttA'aB$4tXi^S. 

|Ead5f^e>:h-&. 2) «i3jCfi[ltE3*fe«r 200* fclJ: 

ikt^^i U^fK>W^^, d2,4<3. 550' tjljb 

^» jE:^fai^<^fc5iVi. 1.713. n 1.4720. 

7Ktz:SI$, ^'flfgg :!K 30% 105. 5 g/lOO ^ : 

100- ffje-ff-*Si»i^&-^ ^ t 5« 

^laja^^bHo- -:<tP>rtrgSk'r4=-c- fBe(OBc)« 

mitit3Li£Ki [Be (SO4 >i) • 2 HsO» A* I9 4 v % . 

y «*» 5 * A/*^ U V 't^A 7 A SfS 

[^ammonium beryllium sulfate » 

AmmontumberyniumsulfatJ (NH4)sBe(Sa4)a 

[^potassium berylliuno sulfate "^Kaliuro* 
berylliunisulfac] K^BtCSO^jt '^7^/\r 

y ^^^A/'O't! >i^7'/ = '^A . 

-^-yM V i>7 V - o J- ^ r - IB£iJ y 
•/^^v-ify C^benzenediazonium sulfate, 
diasobenaene sulfate ^^Benzoldiazonlumsul- 
fat, Oiasobensolsulfat. Phenyldiazoniumsul- 
fat] C,H«N204S=2D2. fi,^ 1) T-Ov 



iS« tl&e^^fi. :t;tc ei^ : * - tc: :t; 

C*i]i Jfl) 

phos^onium sulfate ttphosphoni urns ulf atl 
(PHj)iSO4=l$6.08. BRia^r -20- 

^^^•^uy7*4^o^(^A.^bf>B|•f Its |'| 

mium sulfate «HolmiumsuUal] Hoi 
(304)8=618.08. Kfbrt^/t. = j^oaia 

$^fe. dJo 3.149. I&il?^ 3jc 20*. 8.181^/100 
m^;40\ 4.52>/100mr. <iS5niit»> 

1/ tt> ^ ^ >.r>A [» 

mag^nesium sulfate «MafirnesiumsaIfatl 
MffSO4=120.39. ^7^8ag)H:/»>ki — . ri. a . 



HSO-.- 



#ft 5^*Rlcn K-f y (D Sta&furt <o 

U, ± * >r -f h KCl.MgS04-3II,0. 9 y 
^^-f K^SO^ SMBrSO*. 7* u - K:tV Nat 
S04'M^S04-4HaO, r i^'h ih ^ -7 t -i y 3Na» 
S04-MgS04. V A /vzi KaSOj-M^SO^. 

6 HaO. rf-: y ^ ^5 KaSOf MffSO* • 2 CnSO^ - 

K-f sr-c-ft* 9 «>A8j^jRog^^jg,^i4.-.^,^ 

fiW ^*ftl : E^a^^Stfttim^. 
2.66. Bi.^:1185'. m>ri,M^^X^it^mL, f^m, 

^^'^'^^A^rfl^-f. ifcife35t ^ 4tc/wi*^5-^^ 
t 750- (=f -KffcifejRif 

0", 26.9^/100^ ; lOO-, 68.3^/100^: A^y 
-A 25*. 0.224g;i00^ : ^ ^ ✓ - A 27' 
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o.O23fir/lO0g. ei3fp;lc?g?S>)*p> -3.^i.r-e 



67, s-u J, r'iii^7kms(ima.^A^'rrm^&. 

g;15(r, 23.9ff/100ff. -i^fi O K» 4- IBI x. X 

n 1.4564. fell^&^r|>-t?liq,»u, 67.5- WJi-C 
* 0", 72.4^/100^ ; 40", UBgflOO^ : ^fi y 

•-r^^-f4t# MgSOl tX 99.5«l5iL_b 

in isg. ssfic. ^3^oe6^73^i&m 
mtvx^mii^ ig irrnv*^. cs»iAt»> 

[» ammonium magntsiam jikifate 

ttAmmomuramAgnesiumsuEfat] (NH4>2M!g 
{S04>3=252.53. 3t;;j^a7!>>^e>ixXb>^, 

iL-CJt®"r2». 2) Its -^^4^S''> Acr>^grBa 
3. IK. lOtr ■t-Sfl-^O^jt^jt'irifetN 132- T' 

«t3jc«a Hit »a"e«»» u -c^fi^-r 

»?WK(ft2Kffl) 9.0g/l00g ; 45. 8 

[ftpoussium mag'nesium sulfate MKaldim- 
magnesiumsulfat] SM^^^^i>*^hfi', 

Sffiteran •"5.1'-47.5». ttH i^fe, 
ifa^O@&. s : ^ : c=£0. 7413 : 1 : 0.4993. 0 
104*48'. <f 2.15. n 1.462. * 2^.2. 5. 

C2l KiSO.-MaSO*-4HaO. uitf^Y U 

a fi««o«P*>v3Kii&«ii- e>SS-t?^J&-r 
Ht, a '.h i 1.03815 : 1 : 1.23349, B 84-50'. 
[3] IC9S0v2MgS04. ^>';?^'-<5/^ St 



»i ffi ^ ^ CO ^ a tk s m' * ' ^ iSf a I ' "c «r5 ^ ;5 

^fia^O^S. ffllJ*927-. rf«2.829, » 1. 5329 

A sis [^potassium caldom magne- 

sium sulfate ^Kaliumcalciammagnesiuin- 
sulfat] -ik^o zma'^'mhUX^-^, [1] 
K»CajMg(SO*)4-5S6. 94. z:*J!£i6-&?>ifC^. 

5^ASJciJl:44 9 '-/^et UX K Y 5» JO StaB- 
flirt ^^^SAv lb fi!C5>o«Lfi6ia : -^l 

d 2,769. 2.5-^3. fin^-f ^^flyS^tft 'x^It 



^^JC-ll krufiite tUX Stafi- ^^g^ ?. 

ih 3. 5. ?&;fcX jaJi'i- Wg5 -r 4v 5^ -l-iW 
7>t?gaiUX KiCa<SO,),.2HsO OSilt^i'J^^. 

i^'^^mi-. iKsa^^i'-^'^ ^^oziTKJa*'®^^ L- 'III ' 

{^cesium magnesiuia sulfate ^CasiuinmB-;"'- 



'ceaium magnesiuni . 

gnesiumsttlfat] Cs2504>Mg5Of=482. 27. '■M] 

: 5 : i>=0, 7279 : 1 : 0.4946, P lOrS'. d^ ^'M 
2.67. i»« 1.4857, 1.485B. 1.49IB. JR C^ ^, 
la. 9 mm/30*. 6^roIn/53.2^ («|fearJ»> ^1^^ N 

( I J thallium ( I ) magnesium sulfate'^.i^^; 

«Thaliium( I )-magnesiumsuJfat] TlaMg r?^" 
(SO02 = 625. 23. Hia f 9 A I I >*f Jt .S^i: 

iK5aa^<o ;jr ^ ^ r> 'S: ^a7Kig«ei&* e> laTi^ft^f • 

|g.i: uxfe^ft-r4»4o»t7^:?iQ^x*,oX, 
«f2iift<b^u xT^iJ'^- ^'-^x-ftift-j-it.fife^iS-l 

^Vt^^ ff 9. 22, 12. 42. c 6. 185 

« 106W. taat UX a^p^jg-e, MgSOrr;- 
Tl»S0*-HaO 0*tffiiaitia»X'i!>*. 2K»C»«ti^ 

[* sodium magnesium sulfate * y?^^: 
Natriummagncsiumsutfat] I^^Ol^^^ ^ 

ivXv^:&. [11 Na5SOrMgS04.4Hia 7^1/ 



- r - 

5Ei$^ -T y v> 
i??JS^d'P3 25 
5. t4« ^ 
1.488. 

[2] Na=; 
i- - 7. > r 

[3) 3Na 
-f f . K ^ 

X'^ffii-^. 

[»rul 

Rubidium ma| 
=387.41. ^ 

0.4975. 0 la 
1.4689. I 
70.5mmy57, 4' 

^J^T-Xt*^. 

nese sulfate 
*i J;iK4flJi^: 

ganese( It } si 
Mflngan( n >-« 
=151.01. m 

e>#txt^2». - 

3CI >*J J 

U±x— Tkfe, 
9-'26* XH:7Kf 

ft. d3.235. I 

73g/100g : Jt i 

1.595, «v 1.6S 
g;100«. 79. 6 { 
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BaS + HiO + CO, =■ BaCOs + HsS 
BaSOl + K,CO, =» BaCOs + KjSO* 

8irc JU_h-e{i/>:^,a^«o 4 <o*5^5t-efe 0 , 982'C ^.h-cti^w.fH^^o 40 

C230 4.22 ^(O^M^A'^T t^^^ ^ ^^(^^(T-fW 



m 4-24 T-*-;* 5±ife®<D5itK^O^ffiPS (20') (g/lOOg HaO) 



® ^ 


BeSO* 




CaSOi 


SrSO* 


BaS04 








35.5 


0.202 


0.0114 


0.00024 



SJK-^y U'^A ^Beryllium Sulfate, BeryUiumsulfat) BeSO« *^i8t*- 
Egjjcin^b BeS0,-4H,0 *s. fefe OA® Oi^at Lt^ejixSo 4 
fc. r ^v.3& 5 ^Momsiiyit tt. K2Be(SO0,-2H2O oJ: 5 ^c»S^t^5^S 



SIS'^-y^v-'^A (.Magnesium Sulfate, Magnesiumsulfat) MgSOi M 



7H,0 iiXO:+-ma^ MgSOi'12H,0 in iiimhnxie*) . ffiS>c*i:5« 





Tic % 


MgSO,-12HaO 




MgSOi-SHzO 










48.3^— 6S* 


>68* 


& ^ 




m 1i 







^(om: 2-25 »CL?>Lyi7|cJn4&©4'-C, — TKJJlife MgSO«.H,0 It, 1£ 
7'f h CKieserite, Kieserit) t Ut, Stassfurt oSiS® <o4»K: 

4-25 OtfO-fcTKiP^Si MgS04-7H,0 li, -J|*J«g (Bittersalz) t L 

ffiV^(b^^TV^•fc„ ^U-t, ^©JIf1J:^H;, 4fcX-/VAi^ (£^/.so»n Sa/f, Ep- 
somsalz) ^b2>V^}i Sal angelicum P ->+-^-C-Y 4^ 9 
4v^i:>ix?>ds ^ixft, Ci<o^<!Dd5, ^- ^ i; ;^ <d Nehemias Grew (CioT, 
1695 ^^tJi Epsom t fci i<t)-c-ib^o 

[M«(H^).]SO.-H,0 t<,^5«¥3ti:Jto-C»-^5 (153 -^-iJ^M)^ ^tb-f, COiltBi 
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^ > tJ(lanBk.!«i»e)K,M*.(SQ0^3Jr.--5««). / "^^^ 
* i» y <?(vaiith«>rrite)M«Na.{SO.).(»ft«A«). I'T"*- 
-f Kleonii*)K*««<SO,)..4aOtm»«k*). S'^-'t 
^ f(6tWWtt)Wk««(SO,).^rf>(m»lft»); Tj* W 

l.(»MrtW«T>ile)N«iM«(SO.V4l«5W«Mft*J 

SO.-ettS-0 1.6$ A. 1.52 A. Mg<o4*)DttA«f* 
'i?; a IST A. * t« A. . 4.74 h. ^ ^^^^ 

\ir-4^. J 3.571. SO.-ett S-O 1.49 A. 1.52 A 
M«-0 2.07 A(X2), 2.09 A(x2). M«-oa 2. 18 A 
{X2). *«tt<V »tfM> 2.64 ^l^*** IJ^SO.. 

7 «» A, ^ 9»5I'. J 2.01. 4H,0 tt M« JClEW L, 
SO. « M» U-Cv%T M« ttAfltf*^* Kfit 

Mg-O a087-2.09> A. S-O 1.476-1.486 A. 

2. 733-2. 890 A Jt*flHlj MgS0..5H^ l±-_La»**. 
ffi r >E-«C " «^ »"» A. i. 10. 508 A. * 6.030 A « M^. 
riW49' rtOSV. dl.90. OiSO..i5Mrf)iWDMjfi- 
Mg-O 2. <» A, SO 1. 47 A. zOSO 109. O-H-O 
Z 72-3. 12 A. A/icfni|toM«S0..6Hfltt»*Wi». » 
/•--iitt^ 10. 1 10 A. 6 7. 212 A. t 24. 4 A, /J 98.30^. 

ftH 2.044 A 2.W6 A. a 080 A. b X If Mg-OH= 
^^;« r\oi9 2.083 A. SO. »± 1-460 A 

I. +7S A. 1. 476 A. 1. 452 A O-H O 2. 
.r*#ntt MbSO.-7H,0 HHT'Jift" 11 868 

ju n r 6.857A d 1.676 lM8(MrfJ).JSO.. 

Mii-OH, 2.(r/2 A(i<iJ£j), pq?SI*««) SO. Utt S-O 
A^OMgO S7.I'-94.r, .iOSO ioa6'-iia2'. 



26. 9 g/100 g(0 ^.). 68. 3 ^lOO ' ' " * 

a 224 «/100 B(2S -C); X * y -A- 0. <«» B^'">/27 C). 



4a. l^^ t ^Tyc^TOZTN ~* j_;.ti_jiiiiif r 



m«gn«.iuin ««iWale Mjt(NH,).(SO.),- 2S2. 51. 

« fit f :iitto9.383.A. * 12.669A. ^6.23) A. * 

507-3-. ^ .v.fviaiHt^r^*^*^*'^**'^'^- 

tfi»ia6Ktt-CMB-OH.2.0SI~2.0(WA .SO.- MWlft. 

S-01.4!S^1.48t .^ N'H.wHUSrV f > O 

ic. 4/tH/>«Hi.t.zo«SO.' rc^jfe'l.'ift HliJ'n 

1,72 iRHfttT ''VllT''' 

(ISt) 130 8/100 eOOO'C). 100 'C<' -vk^iH^.' '.i 
»)»-*■ 5 . t «<fe Ma,(NH.).(sa)> i tn «> II r V . ^i- 

sulfate C»JVl8(SO.).-4a2. 24. 
2.67. 

n»ang*i»e« sulfate 
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